INTRODUCTION
Erectile dysfunction is defined as the inability to achieve or maintain penile erection with sufficient quality to perform satisfactory sexual intercourse. It is not a direct threat to life, but should not be considered a benign disorder, because it has increasingly been associated with cardiovascular diseases such as ischemic cerebrovascular events, angina pectoris, myocardial acute failure and sudden death. Some authors have suggested that erectile dysfunction is a sentinel event and early marker of cardiovascular diseases. 1 According to the Massachusetts Male Aging Study (MMAS), 52% of men aged between 40 and 70 years old have some degree of erectile dysfunction. 2 Endothelial dysfunction and microvascular damage are involved in the pathogenesis of erectile dysfunction. Risk factors such as hypertension, smoking, obesity, diabetes mellitus and sedentary lifestyle are common in patients with coronary diseases and erectile dysfunction. 1, 3 The Framingham Risk Score (FRS) is widely recommended for assessing overall cardiovascular risk and estimating the 10-year risk of cardiovascular events. FRS evaluates clinical and laboratory findings such as history of smoking, obesity, diabetes mellitus, triglycerides, high-density lipoprotein (HDL) and fasting blood glucose levels. 4 Ultrasensitive C-reactive protein (CRP) is a systemic inflammatory and cardiovascular biomarker that is associated with endothelial dysfunction and metabolic syndrome. 5 Metabolic syndrome affects 10-25% of the adult population worldwide and is associated with atherosclerotic disease. The definition of metabolic syndrome includes the presence of at least three of the following items: male waist circumference greater than 102 cm, triglycerides greater than 150 mg/dl, HDL lower than 40 mg/dl, blood pressure greater than 130 x 85 mmHg and fasting glucose greater than 110 mg/dl. 6, 7 Reduction of smoking, regular exercise practices, healthy diet, weight reduction, diabetes control and changes in lifestyle are associated with lower incidence of erectile dysfunction and lower risk of metabolic syndrome. 8 Some studies have supported the existence of an association between cardiovascular diseases and metabolic syndrome. The latter is a risk factor for endothelial dysfunction and vascular damage and there seems to be a relationship between erectile dysfunction and metabolic syndrome. 
OBJECTIVE
The aim of this study was to evaluate cardiovascular risk through the FRS, ultrasensitive CRP measurement and the presence of metabolic syndrome, among men with and without erectile dysfunction who were diagnosed within a continuing health review program.
MATERIAL AND METHODS
A total of 222 patients were retrospectively selected between January and December 2007 with ages ranging from 39 to 73 years. This was a case-control study. All of them were enrolled in the health review program of the Preventive Medicine Center of Hospital Israelita Albert Einstein. The patients were evaluated by a multidisciplinary team composed of general clinicians, cardiologists, dermatologists, urologists, ophthalmologists, physiotherapists, nutritionists, nurses and psychologists. These patients usually had yearly follow-up.
The men were divided into two groups according to presence or absence of erectile dysfunction and they were matched one-to-one according to their age. This study was approved by the Hospital Ethics Committee and an informed consent form was signed by all patients. Erectile function was evaluated in accordance with the International Index of Erectile Function -Erectile Function domain (IIEF-EF domain) score system. Men with IIEF-EF domain score lower than 10 were considered to present severe erectile dysfunction; if they had an IIEF-EF score between 11 and 16, they were classified as having moderate erectile dysfunction; an IIEF-EF score between 17 and 25 characterized patients with mild erectile dysfunction; an IIEF-EF score between 26 and 30 corresponded to no erectile dysfunction.
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Group 1 was composed of men without erectile dysfunction and group 2 by men with erectile dysfunction. The waist circumference, waisthip index, triglycerides, high-density lipoprotein cholesterol (HDL), lowdensity lipoprotein cholesterol (LDL), total cholesterol, fasting blood glucose and blood pressure were measured. The presence of metabolic syndrome was determined in accordance with the National Cholesterol Education Program Adult Treatment Panel III 9 criteria, and the two groups were compared.
The FRS, ultrasensitive CRP and metabolic syndrome were evaluated in both groups. Men with erectile dysfunction were divided again into three subgroups according to the degree of erectile dysfunction and the same parameters were evaluated in each subgroup.
The data were analyzed using the Statistical Package for the Social Sciences, version 11.0 (SPSS, Chicago, Illinois, United States) software program. The chi-square test was used to evaluate the associations between risk factors and erectile dysfunction. Multiple logistic regression analysis was performed to investigate the associations of variables with erectile dysfunction. Statistical significance was defined as P < 0.05.
RESULTS
A total of 222 patients were enrolled in this study; 111 (50%) with erectile dysfunction and 111 (50%) without it. The mean age was similar in the two groups.
Hypertension, diabetes mellitus, smoking, obesity, body mass index, waist-hip ratio, resting heart rate, mean systolic blood pressure, mean diastolic blood pressure, total and LDL cholesterol, triglycerides and fasting blood glucose were higher in group 2 (men with erectile dysfunction). The clinical characteristics and laboratory findings can be seen in Table 1 .
Men with erectile dysfunction presented higher cardiovascular risk, according to the CRP and FRS findings. The presence of metabolic syndrome was higher in this group. Cardiovascular risk and metabolic syndrome data can be seen in Table 2 .
The severity of erectile dysfunction was directly associated with metabolic syndrome, i.e. patients with severe erectile dysfunction presented a higher risk of having metabolic syndrome. This relationship is shown in Table 3 .
DISCUSSION
According to the Massachusetts Male Aging Study (MMAS), 52% of men aged between 40 and 70 years old have some degree of erectile dysfunction.
2 There is a relationship between systolic blood pressure, diabetes, obesity, smoking, dyslipidemia and erectile dysfunction, such that the prevalence of these risk factors is greater in patients with erectile dysfunction. Smoking appears to amplify the association between erectile function and other risk factors. 3 The FRS is widely recommended for assessing overall cardiovascular risk, but there are large numbers of patients who have coronary events such as angina pectoris yet present low risk according to the FRS. Risk prediction is improved by using other markers like CRP in conjunction with the FRS. Koenig et al. found that CRP and FRS used together was better than FRS alone for assessing the risk of coronary events in asymptomatic populations. 4 Greenstein et al. found a relationship between erectile dysfunction and the presence of coronary disease. There was a positive correlation between the severity of erectile dysfunction and the number of coronary vessels involved. 12 The presence of coronary calcification, as measured by multislice computed tomography, is directly related to atherosclerotic diseases. Chiurlia showed that the presence and extent of calcification in the coronary arteries is greater in patients with ED. 13 Giugliano et al. correlated erectile dysfunction with endothelial dysfunction markers through measuring nitric oxide activity. They showed that the nitric oxide response in men with erectile dysfunction was lower than in men without it. 14 Elesber et al. measured a competitive inhibitor of nitric oxide synthase called asymmetric dimethylarginine (ADMA) to evaluate the presence of endothelial dysfunction among men with erectile dysfunction.
In their study, the coronary vasoreactivity was evaluated by measuring dose responses to intracoronary adenosine boluses during coronary angiography. There was a statistically significant correlation between endothelial dysfunction, coronary vasoreactivity, erectile dysfunction and ADMA measurements. 15 The presence of erectile dysfunction seems to be an early marker of endothelial injury and atherosclerotic disease. Studies have shown that the presence of subclinical coronary disease, as assessed by angiography and multislice tomography, is directly correlated with the severity of erectile dysfunction. 4, 16 Studies have shown that obesity is a predictive factor for erectile dysfunction. Therefore, patients with higher body mass index are at greater risk of erectile dysfunction, even if they lose weight. 11 Heidler et al. did not find differences in waist-hip ratio greater than 3% in any decade of life between men with and without erectile dysfunction. According to them, the role of the waist-hip ratio in the genesis of erectile dysfunction, in terms of clinical relevance, has to be regarded critically. 10 In our study, clinical factors like waist-hip ratio and body mass index were significantly higher in patients with erectile dysfunction.
According to Derby et al., men who were overweight were at increased risk of developing ED. They followed up a group of men presenting excess weight and, after two years of a health-related behavior program, regular exercise and weight loss, 33% of the obese men with erectile dysfunction were able to have sexual activities again. Physical activity was associated with a 30% lower risk of erectile dysfunction, while obesity was associated with a 30% higher risk of erectile dysfunction. 17 Kratzik et al. found a correlation between erectile function and physical activity. The risk of severe erectile dysfunction was 82.9% lower among men with physical activity expending at least 3,000 kcal per week, compared with men with physical activity of under 3,000 kcal per week. The risk of erectile dysfunction may be reduced by increasing physical activity from 1000 to 4000 kcal/week. 18 Metabolic syndrome affects 10-25% of the adult population worldwide, which is similar to the prevalence that we found in our control group (26.8%). It is an established risk factor for endothelial dysfunction and vascular impairment, and both of these are involved in the pathogenesis of erectile dysfunction. Among the components of metabolic syndrome, fasting blood glucose level, blood pressure, waist circumference and age were the most significant risk factors for predicting the presence of erectile dysfunction. 12 Kupelian et al. suggested that erectile dysfunction might provide a warning sign and an opportunity for early intervention among men who had previously been considered to present lower risk of metabolic syndrome and cardiovascular disease. Early detection of metabolic disease in patients with erectile dysfunction may be an opportunity for reducing the degree of endothelial dysfunction among younger men presenting higher cardiovascular risk. 9 A strong association was found between erectile dysfunction and metabolic syndrome. The prevalence of metabolic syndrome in our study among patients with erectile dysfunction was 47.3%. Bansal et al. found similar results: the prevalence of metabolic syndrome in patients with erectile dysfunction was 43% in their study, and it was higher than in patients without erectile dysfunction (24%). 19 Bal et al. found that the incidence of erectile dysfunction among patients with metabolic syndrome was significantly greater than among those without metabolic syndrome (79% versus 62%). There was a significant age difference between patients with and without metabolic syndrome, but when the patients were stratified according to age group, metabolic syndrome was a significant risk factor for erectile dysfunction only for patients aged 40 to 49 years. In elderly men, the effect of metabolic syndrome on erectile dysfunction was not prominent, probably because older age itself is a strong risk factor for erectile dysfunction. 11 The importance of recognizing the association between erectile dysfunction and metabolic syndrome is that, by addressing presentations of erectile dysfunction, opportunities for identifying and improving health profiles may be afforded, thereby promoting health maintenance objectives for such patients. Changes to modifiable health-related behavior, such as weight loss and increases in physical activity, may reduce the risk of erectile and endothelial dysfunctions.
CONCLUSIONS
Men with erectile dysfunction presented higher cardiovascular risk according to Framingham Risk Score and C-reactive protein measurements. Severe erectile dysfunction seemed to have a correlation with metabolic syndrome.
